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KAPH0THI1 GORGODERA PAGENSTECHERI 
(GORGODERIDAE: TREMATODA) 

JI. B. Bapuiette 

3M6pHOHajibHbie kjictkh 3apoAbiiueBbix mapoB cnopouncT Gorgodera pagenstecheri co^ep^aT 
18 xpomocom. Cpe^H hhx 1 — 3-, 5-, 7-, 8-n napbi npeACTaBJieHbi aKpoueHTpnqecKHMH xpoMOcoMaMH, 
6-n napa — cyOMeTaueHTpnqecKHMH, 9-n — MeTaueHTpnqecKHMH ajieMeHTaMH. XpoMOcoMbi 4 -h napbi 
othochtch k cydTejioueHTpHqecKOMy-aKpoueHTpHqecKOMy Tnny. FlepBbie qeTbipe napbi BKJiioqaiOT 
63 % xpoMOcoMHoro MaTepnajia. 

AHajiH3 pecTpHKUHHOHHbix caHTOB 3HAOHyKJiea3bi Eco R 1 BbiHBHji oOHJine GAATTC 7XHK noBTopoB 
b xpoMOcoMax 1 — 4-h nap h hx He3HaqnTejibHoe KOjinqecTBO b xpOMOcoMax 5 — 8-h nap G. pagenstecheri. 


)KH3HeHHbIH UHKJI TpeMSTOA COnpOBO>KAaeTCH CJIOKHeHLUHM MeTaM0p(j)030M H 
Hepe^KO B03HHKaiOT npo6jieMbI HAEHTHC^HKaUHH BHAOB HJ1H BbIHCHeHHH cj)HJioreHe- 
THMeCKHX CBH3eH pa3J!HMHbIX TaKCOHOB ASHHOrO Kjiacca rejIbMHHTOB. XapaKTepH- 
cthkh xpoMOcoMHoro annapaTa npaKTnqecKH He H3MeHHiOTCH b OHToreHe3e, mto 
n03B0JIHeT He TOJIbKO BbIHBJIHTb BHAOByiO npHHaAJie>KHOCTb OTAejlbHblX CTaAHH 
>KH3HeHHOrO UHKJia, HO H yCTaHaBJIHBaTb CTeneHb pOACTBa pa3JIHHHbIX TaKCOHOB. 

KapnojiorHqecKHe hccji eAOBaHnn TpeMaTOA ceM. Gorgoderidae paHee 6bijin 
npoBeAeHbi y 6 bhaob. B nojioBbix KjieTKax Gorgodera amplicava h Phyllodistomum 
spatula onHcaHO no 8 xpomocom (Britt, 1947; Dhingra, 1954), Gorgoderina 
attenuata — 7 (Willey, Koulish, 1950), Probilotrema californiense — 6 (Britt, 
1947). B AHnjiOHAHbix HaOopax Phyllodistomum conostomum hbmh 6bijio BbiHBJieHO 
16 ajieMeHTOB, y Ph. pungitii — 18 CTpyKTypHbix eAHHHu reHOMa (BapmeHe, 
OpjiOBCKan, 1990). TpeMaTOAbi poAa Phyllodistomum h 3 mh 6bijin o6Hapy>KeHbi 
Ha TeppHTOpHH CeBepo-3anaAHOH HyKOTKH. 

Uejibio HacTonmefl paOoTbi 6bijio onpeAejieHne ocodeHHOCTen crpyKTypHon 
opraHH3au,HH xpoMOcoMHoro annapaTa Gorgodera pagenstecheri , napTeHHTbi 
KOTopon o6Hapy>neHbi b HeOojibinon p. BnjibHHjie, b6jih3h r. BnjibHioca. Ha ocHOBe 
KapnoMeTpnqecKHx a aHHbix no TpeM H3yqeHHbiM hbmh bhabm roproAepnA npoBeAeH 
TaK>Ke cpaBHHTejibHO-KapHOJiornqecKHH aHajiH3. 

MATEPHAJl W METOJAMKA 

Bo BpeMH KOMnjieKCHbix nccjieAOBaHHH 3KOJiornqecKon CHTyaunn b p. BnjibHR/ie 
HH>Ke pbi6xo3a Maprnn 6bijin BbiHBjieHbi 6noTonbi, me oOnTajin mojijiiockh 
Sphaerium corneus. CpeAH hhx 7 3K3. 6bijin 3apa>KeHbi napTeHHTaMH G. pagen¬ 
stecheri. XpoMOCOMHbie KOMnjieKCbi H3yqeHbi b 3M6pnoHajibHbix KjieTKax 3apoAbime- 
Bbix mapoB cnopouncT. npnMeHHjincb odbiqHbie MeTOAbi cdopa, ({wKcaunn, npnro- 
TOBJieHHH npenapaTOB h KapnoMeTpnn (Barsiene, Grabda-Kazubska, 1988). 
lOiaccH^HKauHfl xpomocom ocymecTBjieHa no MeTOAy JleBaHa c coaBTOpaMH 
(Levan e. a., 1964). HacTb npenapaTOB 6bijia o6pa6oTaHa pecTpnKTa3aMn: 
Mva 1, Eco R 1, Msp 1 n Eco 32 1. PecTpnKunoHHbie 3HAOHyKjiea3bi 6bijin nojiyqeHbi 
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H3MepeHHH xpomocom Gorgodera pagenstecheri 


Measurements of chromosomes of Gorgodera pagenstecheri 


HoMep nap 

XpOMOCOM 

/tjIHHa XpOMOCOM, 
MKM 

M + SD 

OTHOCHTejibHan 
AJIHHa XpOMOCOM 

M + SD 

UeHTpOMepHblH 

HHfleKC 

M + SD 

Tnn 

XpOMOCOM 

1 

7.26-1-0.69 

19.79+0.51 

7.00+0.82 

a 

2 

6.72-1-0.61 

18.32+0.34 

4.00+1.10 

a 

3 

5.12+0.65 

13.83+0.73 

10.53+2.05 

a 

4 

4.01+0.34 

10.97+0.34 

17.55+2.06 

st—a 

5 

3.38+0.28 

9.24+0.25 

5.86+1.67 

a 

6 

3.20+0.21 

8.76+0.23 

28.73+4.19 

sm 

7 

2.55+0.23 

6.99+0.29 

9.92+2.84 

a 

8 

2.35+0.19 

6.43+0.29 

6.84+2.37 

a 

9 

2.07+0.20 

5.67+0.36 

48.52+0.90 

m 


n p h m e i a h h e. a — aKpoueHTpHqecKne, st — cydTejioueHTpnqecKHe, sm — cydMeTaueHT- 
pnqecKHe, m — MeTaueHTpHqecKHe xpomocomm 


H3 HayqHO-npoH 3 BO£CTBeHHoro o6T>e,nHHeHHH «OepMeHT», r. Bnjibmoc. 3hao- 
HyKjiea3bi 6 ujm cycneHAnpoBaHbi b cooTBeTCTByioiunx 6ycf)epax h HaHeceHbi Ha 
npenapaTbi, coaep^Kamne MHT03bi G. pagenstecheri . KoHueHTpaunio 3HAOHyKjiea3 
b CMecH peaKUHH H3MeHHjiH ot 0.2 jx o 10 ejx./mKJi. PeaKUHH npoTenajia b TeqeHne 
3.5—4 q b TepMOCTaTe npn 37°. npenapara npoMbmajin AHCTHjuiHpoBaHHon boaoh 
H OKpaiUHBajlH 2%-HbIM paCTBOpOM THM3bI, npHTOTOBJieHHOM Ha (f)OC(})aTHOM 
6y(j)epe. 


PE3yjlbTATbI HCCJlEAOBAHHfl 

ZlHnjiOHAHbiH HaOop xpomocom G. pagenstecheri paBHneTcn 18 (pwc. 1). 
KapHOTHn coctoht H3 4 nap KpynHbix h 5 nap MejiKnx ajieivieHTOB. AOcojuoTHan 
IXJ iHHa xpomocom BapbnpyeT ot 2.07 jx o 7.26 mkm (cm. TaOjinuy). J\juu\a 4 nap 
KpynHbix xpomocom cocTaBjineT noqTH 63 % ot ,zyiHHbi Bcero ranjionAHoro Ha6opa. 
B to >ne BpeMH ocTajibHbie 5 nap bjicmchtob BKJiioqaiOT jinnib 37 % xpoMOcoMHoro 
MaTepnajia. llepBan napa npeztcTaBjieHa aKpoueHTpnqecKHMH xpoMOcoMaMH, .zyinHa 
KOTopbix cocTaBjineT b cpezuieM 19.79 % ot zyiHHbi Bcero ranjionAHoro Ha6opa. 
AKpoueHTpnqecKHMH OKa3ajincb ajieMeHTbi 2, 3, 5, 7, 8-n nap. Xpomocomh 
4-n napbi name Bcero co/tep^ajin cyOTepMHHajibHO pacnojio>KeHHyio ueHTpoMepy, 
OAHaKO B HeKOTOpbIX KJieTKaX 3TH XpOMOCOMbI OTHOCHJIHCb K aKpOLfeHTpHMeCKOMy 
Tnny. CyOMe^HajibHan jiOKajiH3aunH ueHTpoMep xapaKTepHa /yin sjieMeHTOB 
6-n napbi, Me^HajibHan — jxJin caMbix mcjikhx xpomocom 9-n napbi. 

PecTpnKUHOHHan aKTHBHOCTb 3H,noHyKjiea3 Ha JX HK xpomocom TpeMaTOA 6bijia 
H3yqeHa BnepBbie. Flpn KOHueHTpaunn pecTpnKTa3 0.2, 1 n 2 ejx./MKJi (b CMecn 
peaKunn) a^eKTOB He 6bijio BbinBjieHO. AKTHBHOCTb 3HU0HyK.Jiea3bi Eco R 1 6buia 
BbiHBjieHa npn KOHueHTpaunn 5 n 10 ejx./MKji. HHKy6aunn npenapaTOB ocymecTBjin- 
jiacb 3.5—4 q npn TeMnepaType 37°. Ha xpoMOCOMax 1—4-n nap onpeuejieHbi 
MejiKne ahckh, o6mnn bha KOTopbix cjierna HanoMHHaji G-unc^epeHunajibHyio 
OKpaCKy. XlOBOJIbHO OTqeTJIHBO BblHBHJIHCb TeMHOOKpaUieHHbie yqaCTKH KOpOTKHX 
njieq xpomocom 3-n napbi. Xpomocomh 5— 8-n nap OKa3ajincb noqTH nojmocTbio 
HHTeHCHBHO OKpailieHHbIMH (pHC. 2). 

Elpn H 3 yqeHHH pecTpnKunoHHon aKTHBHOCTH 3H,noHyKjiea3 Mva 1, Eco 32 1 
n Msp 1 AHcf^epeHixnajibHoro oKpaiunBaHnn xpomocom G. pagenstecheri He nojiy- 
qnjin. HHOcua no jx B03uencTBneM pecTpnKTa3bi Msp 1 (10 eu./MKJi) nonBJinjincb 
Ahckh b 30Hax OKOjioueHTpoMepHoro reTepoxpoMaTHHa. 
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II l i il il 1 1 


5 6 7 8 0 

Phc. 1. MeTa(j)a3Hbie xpOMocoMbi h KapHOTHn Phc. 2. XpOMOCOMbi G. pagenstecheri nocjie peaKUHH 
Gorgodera pagenstecheri. lllKajia— 10 mkm. c pecTpHK330H Eco R 1. 

1—9 — HOMepa xpomocom. OcTajibHbie o6o3HaneHHH TaKHe >Ke, Kan Ha pwc. 1. 

Fig. 1. Metaphase chromosomes and karyotype Fig. 2. Chromosomes of G. pagenstecheri after 
of Gorgodera pagenstecheri. the reaction with Eco R 1. 


OBCy>KAEHHE 

CorJiacHO c|)H./ioreHeTHqecKOH cxeMe, npe/uio>KeHHOH BpyKcoM c coaBTopaMH 
(Brooks e. a., 1985), TpeMaTO^bi ceM. Microphallidae, Gorgoderidae, Opecoelidae, 
Zoogonidae, Lissorchidae hbjihiotch 6jiH3KopoACTBeHHbiMH cfiopMaMH. B cxeMe 
Ksndjia (Cable, 1974) caMbie 6jiH3Kne poztCTBeHHbie CBH 3 H 6bijin OTMeneHbi Me>Kzty 
TpeMaTOAaMH ceM. Gorgoderidae, Allocreadiidae, Opecoelidae, Zoogonidae h 
Troglotrematidae. B o6enx cxeMax poztcTBeHHbiMH c|)opMaMH Gorgoderidae cmh- 
TaiOTCH TpeMaTO/ibi ceM. Opecoelidae h Zoogonidae. BecbMa Ba>KHyio HHc|)opMa lxhio 
o cfiHjioreHeTHMecKHx B3aHMOOTHOineHHHx AaiOT KapnojiorHqecKHe Hccjie/tOBaHHH. 
K co>KajieHHio, xpoMOcoMHbie KOMruieKCbi TpeMaTO/t ceM. Zoogonidae, Lissorchidae 
noKa He H3yneHbi. Bh jx Sphaerostoma bramae (Opecoelidae) co,nep>KHT 24 xpoMO- 
coMbi (Gresson, 1958). KapnoTnnbi ztpyrnx bbjxob ziaHHoro ceMencTBa Hen3BecTHbi. 
3 BH/ta MHKpo(f)ajijiHA HMeiOT b KapnoTHnax no 18 xpomocom (BHpuiTeHH, Mnxan- 
jiOBa, 1989), cpe^n KOTopbix AOMHHnpyiOT MeTaueHTpHnecKne h cydMeTaueHTpn- 
necKne xpOMocoMbi, o/maKO KapHOMeTpnnecKHe ztaHHbie ajih MHKpoc^ajijiHA OTcyT- 
CTByiOT, n03T0My HX KapHOTHnbI HejIb3H epaBHHTb C KapHOTHnaMH TpeMaTOA 
ceM. Gorgoderidae. 

Bee H3yneHHbie KapHOJiornnecKHMH MeTO/taMH bh jxu ceM. Troglotrematidae 
HMeiOT no 22 xpOMocoMbi, 3 a HCKjnoneHHeM bbjxb Paragonimus kellicotti , co,ztep>Ka- 
mero 16 3jieMeHT0B (Benazzi, Benazzi-Lentati, 1976). npe/tcTaBHTejiH ceM. Allo¬ 
creadiidae coct a bjihiot KapnojiorHnecKH pa3HopoAHyio rpynny TpeMaTO/t. V Alio- 
creadium fasciatusi 3az- 2 1 (Ramanjaneyulu, Madhavi, 1984), y Bunodera 
sacculata 3n-23, n-8 (Cannon, 1971 ) . LlapTeHoreHeTHMecKoe noKOJieHne B. lucioper- 
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Phc. 3. HaeorpaMMa xpOMOCOM Gorgodera pagenstecheri, Phyllodistomum conostomum h Ph. pungitii. 
HaeorpaMMbi nocTpoeHbi no aaHHbiM H3MepeHHH ueHTpoMepHbix hhackcob h OTHOCHTejibHbix ajihh, npe^- 
CTaBJieHHbix b TaOjinue h b pa6oTe BapineHe, OpJiOBCKaa ( 1990 ). 

OTHOCHTe^bHan jumna xpOMOCOM (o): a — Gorgodera pagenstecheri, b — Phyllodistomum pungitii , c — Phyllo¬ 
distomum conostomum. 

OcTa^bHbie o6o3HaqeHHH Tanne >Ke, KaK Ha pwc. 1. 

Fig. 3. Relative length of chromosomes. Ideogram of gorgoderids on the basis of relative sizes and 

centromere index of chromosomes. 


cae co,aep>KHT 26 xpomocom (BapmeHe, OpjiOBCKan, 1990). B nojioBbix KJieTKax 
MapHT A. isoporum w Crepidostomum serpentinum onncaHO no 16 xpomocom 
(B ritt, 1947). 14 xpomocom o 6 Hapy>KeHO b KapnoTHne/1. handiai (Ramanjaneyulu, 
Madhavi, 1984). Cjie^OBaTejibHO, HMeiomnecH b jiHTepaType jxaunbie o KapnoTnnax 
TpeMaTO,a ceM. Gorgoderidae h hx 6 jiH 3 Kopo^,cTBeHHbix c|)opM nona He no 3 BOJinioT 
cy^HTb 06 hx cj)HjioreHeTHnecKHx B 3 aHMOOTHOineHHnx. 

AHajiH3 KapHOMeTpnnecKHx xapaKTepHCTHK Tpex H3yneHHbix h3mh bh^ob 
ceM. Gorgoderidae yKa3biBaeT Ha to, hto KapnoTHn G. pagenstecheri HanOojiee 
cxo^eH c KapHOTHnoM Phyllodistomum pungitii (pnc. 3). ripn stom Me>Kpo^OBbie 
pa3JiHHHH b Ha6opax xpomocom MeHbiue, neM Me>KBH^oBbie. Bojiee KoppeKTHoe 
o6"bHCHeHHe jxauuoro ^eHOMeHa mo>kho nojiyuHTb c noMombio aHajiH3a .uncfKjDepeH- 
UHaJIbHOH CTpyKTypbl XpOMOCOM, B naCTHOCTH MeTO^aMH XpOMOCOMHOH ZIHK 
pecTpHKUHH in situ. 

Raritan pecTpHKUHOHHan 3H£OHyKJiea3a cnocoOHa y3HaBaTb cneun^HnecKHe 
JX HK noBTopbi h nocjie peaKUHH o6pa30BaTb cBoeo6pa3Hyio KapTHHy pacnpe^ejieHHH 
jihckob Ha xpoMOcoMax (Bianchi e. a., 1984, 1985a, 1985b; Kaelbling e. a., 1984; 
Lloyd, Thorgaard, 1988). Bo3HHKHOBeHHe ^hckob Ha xpoMOcoMax HBjineTCH 
pe3yjibTaTOM noTepn ZIHK cj)parMeHTOB h TeM caMbiM cnocobHOCTH xpomocom 
k paBHOMepHOH HHTeHCHBHOH OKpacKe (Miller e. a., 1983; Bianchi e. a., 1985a). 

PecTpHKT 33 a Eco R 1, nojiyneHHaH H 3 E. coli LHTaMMa RY 13, y 3 HaeT KOpOTKHe 
JX HK noBTopbi GAATTC. Xpomocomh 1—4-h nap G. pagenstecheri HacbimeHbi 
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3THMH nOBTOpaMH, H UOJX B03A^HCTBHeM ECO R 1 BbIHBJIHIOTCH MejIKHe, 60 Jiee HHTeH- 
chbho OKpauieHHbie yqacTKH xpomocom. MHTeHCHBHO OKpauieHHbie KpynHbie c|)par- 
MeHTbi hjih noMTH nojiHOCTbio uejibie xpoMOCOMbi 5—8 -h nap, no Been BepoHTHOCTH, 
coAep>KajiH 3HannTejibHO MeHbinee KOJinnecTBO GAATTC noBTopniomHxcH nocjieAO- 
BaTejibHOCTen X[HK. HeodbmanHO Ba>KHyio HHcj)opMauHio mo>kho 6yjxer nojiynnTb 
npn H3yneHHH nacTOTbi pecTpnKunoHHbix caftTOB y poACTBeHHon (^opMbi Phyllo- 
distomum pungitii n Apyrnx npeACTaBHTejien ceM. Gorgoderidae. BbiHBJieHne 
MecT jiOKajiH3aunn n nepeMemeHHH pecTpnKunoHHbix canTOB JX HK npextocTaBHT 
B03M0>KH0CTb H3ynHTb 3aKOHOMepHOCTH rrpeo6pa30BaHHH reHeTHqecKoro MaTepnajia 
B 3BOJIIOUHH TpeMaTOA H yCTaHOBHTb HX (j)HJIOreHeTHqeCKHe B3aHMOOTHOmeHHH. 
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KARYOTYPE OF GORGODERA PAGENSTECHERI (GORGODERIDAE: TREMATODA) 

Ja. V. Barshene 


Key words'. Gorgodera pagenstecheri, chromosomes, karyotype, restriction, DNA sequencies 

SUMMARY 

The diploid number of chromosomes in the cells of germinal balls of Gorgodera pagenstecheri 
is equol to 18. The structure of karyotype was: 1—3rd, 5th, 7th, 8th, A+4th, ST-A+6th SM+9th M. 
Chromosomes of the 1st to 4th pairs constitute 63 % of the total haploid set length. 

The analysis of restriction endonuclease sites of Eco R 1 has revealed the abundance of repeat 
DNA sequencies (GAATTC) on the chromosomes of the 1—4th pairs and their insignificant amounts 
on the chromosomes of the 4—8th pairs of G. pagenstecheri. 



